SUMMARY
The effect of thyroxine on membrane bound (Na+, K+)-ATPase isolated as a microsomal fraction from rabbit heart and kidney was investigated. In the heart, thyroxine administration produced an increased Ki value (a concentration of ouabain required for half maximal inhibition of (Na+, K+)-ATPase activity) without alteration of the specific activity of cardiac (Na+, K+)-ATPase, indicating that the digitalis sensitivity of cardiac (Na+, K+)-ATPase was decreased. On the contrary, a significant increase of the specific activity of renal (Na+, K+)-ATPase was observed without change in its digitalis sensitivity. These results suggest that (1) a decreased sensitivity of cardiac (Na+, K+)-ATPase to digitalis glycosides in thyrotoxic animals may contribute to the decrease in the inotropic and toxic effects of the digitalis glycosides in the hyperthyroid state, and that (2) there may be an organ difference in (Na+, K+)-ATPase.
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Microsomal fraction Digitalis resistance Ouabain sensitivity Thyrotoxicosis HERE is broad species variation in the sensitivity to digitalis glycosides of cardiac membrane bound sodium-potassium adenosine triphosphatase, (Na+, K+)-ATPase.1) The (Na+, K+)-ATPase obtained from digitalis resistant animals such as rat and mouse is 100 times more resistant to the inhibitory effect of ouabain than the (Na+, K+)-ATPase from digitalis sensitive animals such as rabbit, dog, and human.2)-5) This phenomenon could account for species difference in susceptibility to the inotropic and toxic effects of digitalis glycosides.1), 6) On the other hand, resistance to the action of digitalis is known to occur in hyperthyroidism.7)-19) Recently, it has been reported that thyroxine treatment enhanced (Na+, K+)-ATPase activities of liver, kindney, and skeketal muscle in rat.11),12) Thus, one could expect that after thyroxine administration there was a change in the digitalis sensitivity as well as the activity of (Na+, K+)-ATPase in cardiac muscle. In this study, we have examined both the specific activity and the sensitivity to ouabain of the cardiac membrane (Na+, K+)-ATPase of thyroxine treated rabbit. (Table  I) . However, it was not so changed as to be similar to that of rat.
METHODS
In our experiment as shown in Fig.2 
DISCUSSION
Our results revealed that thyroxine administration to rabbits produced a reduced digitalis sensitivity of cardiac (Na+, K+)-ATPase withougt alteration of the specific activity of cardiac (Na+, K+)-ATPase, whereas in the kidney, a significant increase in the specific activity of renal (Na+, K+)-ATPase was observed with no change in its digitalis sensitivity. A complex reorganization of cellular membrane densities in the experimental condition might alter (Na+, K+)-ATPase activity. However, our observation demonstrating no significant difference in the basal Mg++-ATPase activities between experimental and control groups suggests that a reorganization of cellular membrane was unlikely, since Mg++-ATPase activity served as a control for any procedures which might alter the yield of enzyme. Vol.19 No. 5 Recently, there has been an increasing accumulation of evidence in support of the idea that the specific inhibition of membrane bound (Na+, K+)-ATPase of cardiac muscle might play a possible role in mediating the positive inotropic effects of cardiac glycosides.2),5),18)-20) In fact, rat is a resistant species to cardiac glycosides and rat cardiac (Na+, K+)-ATPase, as confirmed by our present observation, is also insensitive to the ouabain induced inhibition.3),4) Thus, it is of interest that in thyrotoxic animals, cardiac (Na+, K+)-ATPase showed a significant reduction of digitalis sensitivity, as expressed by a greater concentration of ouabain required to achieve 50% inhibition, without changes of a specific activity in contrast to the case of kidney. This result suggests that a decreased sensitivity of cardiac (Na+, K+)-ATPase in thyrotoxic animal to digitalis glycosides may contribute to the decrease in the inotropic and toxic effects of the drug in the hyperthyroid state. Recently, we have observed a marked difference in enzymatic characteristics of cardiac myosins obtained from rat and rabbit. The rat cardiac myosin had a higher ATPase activity in the presence of calcium ions than the rabbit cardiac myosin, and showed distinctive enzymatic characteristics.21) The different properties of these cardiac myosins could be converted by thyroid hormone. The rabbit cardiac myosin showed a pattern of activity similar to that of the rat cardiac myosin after thyroxine treatment.22) The present study revealed that a different sensitivities to digitalis glycosides between rat and rabbit cardiac (Na+, K+)-ATPase shown in Fig.2 , could be also partially converted, but not so completely as observed in the case of cardiac myosin.
We observed an organ difference between heart and kidney in the effect of thyroxine on (Na+, K+)-ATPase. It has been reported from other laboratories that after throyxine administration, the (Na+, K+)-ATPase activities of liver and skeletal muscle were increased but not in the brain.11),12) Recently, the study, using antisera to purified (Na+, K+)-ATPase, has revealed antigenic differences in (Na+, K+)-ATPase prepatraions isolated from various organs and species. These results together with our present data suggest that there may be organ and species differences in (Na+, K+)-ATPase.
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